Earlier papers2 11 defined the general directives of this survey which was initiated in the fall of 1940. The present report will discuss the incidence of the anatomic changes produced by syphilitic infection among individuals aged 20 The first paper in this series concluded that the great variability in the incidence of syphilitic changes at autopsy reported by different investigators was largely the result of varying criteria for the morphologic diagnosis of syphilis. Formulation of our own criteria will be presented in a future publication, but a brief statement concerning them is in order at this time. These autopsies were conducted by many different prosectors associated with the Department during a period of over twenty years. All diagnoses were based upon gross and microscopio examinations and all were checked and confirmed by group discussion among members of the Department at the time of the necropsy. The criteria generally observed were those enunciated by Nickel,9 that is, definite anatomic changes of syphilis of the central nervous system, vascular tree, bone, and parenchymatous organs induding liver. Presumptive evidence of syphilis such as orchitis
necropsy in the Department of Pathology at the Yale University School of Medicine during the period 1917 to 1941. Three groups, controlled by appropriate observations on the non-syphilitic population, will be considered. These are, first, those with morphologically demonstrable tissue changes of syphilis, who, in the opinion of the prosector, supported by the judgment of the reviewers, died primarily as a result of these lesions; second, those with anatomic changes ascribed to syphilitic infection who died primarily from some other disease process; and third, those with historical or dinical or laboratory evidence of syphilitic infection during life in whom anatomic changes attributable to syphilis could not be demonstrated at autopsy.
The first paper in this series concluded that the great variability in the incidence of syphilitic changes at autopsy reported by different investigators was largely the result of varying criteria for the morphologic diagnosis of syphilis. Formulation of our own criteria will be presented in a future publication, but a brief statement concerning them is in order at this time. These autopsies were conducted by many different prosectors associated with the Department during a period of over twenty years. All diagnoses were based upon gross and microscopio examinations and all were checked and confirmed by group discussion among members of the Department at the time of the necropsy. The criteria generally observed were those enunciated by Nickel, 9 that is, definite anatomic changes of syphilis of the central nervous system, vascular tree, bone, and parenchymatous organs induding liver. Presumptive evidence of syphilis such as orchitis fibrosa, lingua glabia, and so-called syphilitic cirrhosis of the liver were not accepted as indicative of morphologic syphilis. Warthin's"4 criteria of lymphocytic and round cell infiltration with fibrosis in liver, heart, adrenals, testes, and pancreas were not followed.
Syphilis Morbidity:
A total of 3,907 individuals over 20 years of age were autopsied. Of these, 90 had anatomic lesions of syphilis which were primarily responsible for death, 66 showed anatomic lesions of syphilis but died primarily as the result of some other disease process, and 224 individuals with historical or laboratory or clinical evidence of syphilis had no demonstrable syphilitic lesions at autopsy. The distribution of these three groups by sex is shown in Table 1 . The computed the annual attack rate per 100,000 individuals born alive and followed throughout life. In spite of a comparatively low annual attack rate, they showed that when cumulated so as to indicate the probability of acquiring syphilis by any given age, 10,000 people out of every 100,000 born alive will have acquired syphilis before the age of 50 years has been reached. This method of analysis begins at birth and projects the probability of acquiring syphilis into any given age period in the future. Our Table 1 it is seen that the 156 syphilitics with anatomic lesions at autopsy consisted of 118 males (75.6 per cent) and 38 females (24.4 per cent). There were thus significantly more males among the syphilitics with anatomic lesions than there were in our total population (Chi-square=9.38, n1=, P=< 0.01). In terms of incidence, syphilitic males with lesions constituted 4.7 per cent of the male population and syphilitic females with lesions composed 2.7 per cent of the female population. These findings are in general similar to those previously reported in a review of the literature11 and substantiate the general impression that syphilitic lesions at autopsy are twice as frequent in the male as in the female. This might, of course, be explained by a lower rate of exposure or of susceptibility for females than for males. However, when our total group of syphilitics is considered, those with and those without anatomic lesions (Table 1) , 38 of 1 6 female syphilitics (32.8+4.4 per cent) had anatomic lesions of syphilis at autopsy, as compared with 118 out of 264 males (44.043.1 per cent). These two rates are probably significantly different (t=2.1, P=< 0.05), and indicate that anatomic lesions developed less frequently in the female syphilitic than in the male. Thus, even in a group of women diagnosed as syphilitics on clinical or historical or other evidence, syphilitic lesions occurred less frequently than in a comparable group of men. The conclusion seems justified that sex is an important factor in resistance to the tissue changes of syphilis.
This generalization is independent of race, as is shown in Table 6 . Whites and Negroes in Control Group A both had an identical sex distribution, that is 60 per cent males and 40 per cent females. Similarly white and Negro syphilitics with anatomic lesions also had an identical sex distribution, 75 per cent males and 25 per cent females. Thus the sex distribution among our syphilitics with lesions at autopsy was essentially identical regardless of race. Since it has been shown in a previous section that Negroes, both syphilitic and non-syphilitic, die at a significantly earlier mean age than whites, the following analysis deals solely with white individuals. Males and females have been grouped together in order to increase the number of observations. Table 7 shows the mean age at death of the whites in Control Groups A and B, and in the syphilis group. The latter has been further broken down into its constituent categories. There is no significant difference between any of the values shown in the table.
In our material, therefore, there was no indication that syphilis had any effect on the mean age at death regardless of whether or not it resulted in specific tissue changes, and whether or not it was primarily responsible for death. This generalization is not to be construed as an indication that syphilis has no influence on longevity. The following more detailed analysis shows that the syphilitic had a shorter life span than the non-syphilitic, even though no anatomic lesions recognizable as such were found at autopsy (Table 8 and Fig. 3) .
The individuals in each group and sub-group were arranged in three age categories: under 40, between 40 and 70, and over 70. As was to be expected from our preliminary analysis,2 Control Groups A and B were similarly distributed with respect to these three age dassifications.
Age 20 to 39: According to the findings of Vonderlehr and Usilton,13 the annual syphilis attack rate per 100,000 persons in 1937 was 1,121 in the age group 20 to 29, and 380 in the age group 30 to 34. Under 20 the attack rate was 299, and over 35 it was 336. The overwhelming majority of primary infections thus occur in the age period 20 to 39. It is generally recognized that a variable number of years must elapse from the time of infection before the tissue changes of late syphilis occur. On this basis one would expect that a group of dead syphilitics with anatomic lesions at autopsy would contain a smaller proportion of individuals in the age group 20 to 39, when most of the primary infections take place, than would be found in a non-syphilitic population. This expectation is fulfilled by the actual findings. Only 11.8 per cent of the deaths among syphilitics with anatomic lesions at autopsy fell into the 20 to 39 2. In the group of 380 syphilitics were 156 individuals with morphologic lesions of syphilis. Of the 224 remaining syphilitics without lesions at autopsy, about half had never received treatment and a majority of these were diagnosed as syphilitic on the basis of positive serology. 3 . Ninety of the 156 individuals with anatomic lesions at autopsy died primarily as a result of their syphilis. In our experience three out of ten persons with syphilis diagnosed by clinical evidence developed significant tissue lesions, and one out of five died therefrom. 4. About 11 per cent of Negroes in each of three different autopsy populations had anatomic lesions of syphilis. In these reports syphilitic lesions at autopsy were from two to four times as frequent in the Negro as in the white. Nevertheless, the syphilitic Negro appeared no more likely to develop a tissue lesion recognizable at autopsy and had no greater chance of dying therefrom than the white syphilitic. The mean age at death of syphilitic and non-syphilitic Negroes was identical, but both of these two groups died at a significantly earlier mean age than whites of comparalble categories. This observation suggests that the shorter life expectancy of Negroes as contrasted to whites may be due not to the greater frequency of syphilis among Negroes, but rather to non-specific social and economic influences which adversely affect their life span. 5. Syphilitic males with lesions at autopsy constituted 4.7 per cent of the male population and syphilitic females with lesions constituted 2.7 per cent of the female population. These values are significantly different. Forty-four per cent of the syphilitic males had anatomic lesions at autopsy, in contrast to 33 per cent of the syphilitic females. Sex appeared to exert a significant influence on resistance to the tissue changes of late syphilis, and this was independent of race.
